The techniques of treatment of carcinoma of the bronchus using 8 million volt x rays are described. In a group of inoperable cases of carcinoma of the bronchus a three-year survival rate of 10% was obtained with squamous lesions, and in anaplastic and oat-cell lesions the three-year survival rate was 4%. The factors affecting the prognosis are described and also the palliation achieved. The immediate reactions and the late complications of treatment are described and are no more severe than with orthovoltage x-ray therapy.
Malignant disease of the bronchus is usually treated by surgery if the condition is operable. Unfortunately, only a small proportion of the patients who develop the disease are suitable for radical surgery and in only a number of these can the tumour and the associated lymph nodes be removed. For the large proportion of patients with inoperable growths radiotherapy offers the only chance of controlling the disease. The results of treatment of lesions of the bronchus with orthovoltage x-ray apparatus are not good and the reported five-year survival rates have varied from 1% to 4% (Hilton and Pilcher, 1955; Smithers, 1955; Schulz, 1957; Shanks, 1959) .
With the introduction of supervoltage apparatus tumours in the chest can be treated more effectively than with the conventional apparatus in the 200-250 kV range. The advantages of supervoltage apparatus are:
(1) A higher dose of radiation can be delivered to deeply placed tumours because of the greater energy and penetration of the beam.
(2) The skin receives only a proportion of the tumour dose because the build-up of scattered electrons takes place at a depth in tissue. With 8 million volts the maximum build-up is 2 cm. deep to the skin. With cobalt-60 machines the maximum dose is at 0.5 cm.
(3) The It will be seen that the three-year survival rate is worse for anaplastic lesions than for the other two types. The survival rate of the patients where the diagnosis was clinical only is of the same order as in the cases where there was histological verification.
The effect of the site of the primary lesion on the three-year survival rate for squamous and anaplastic lesions is shown in Table III . The palliation has been assessed as 'improved', which includes total disappearance or partial relief of the symptom, 'no change', and 'worse'. In a small number of patients the response was not known. It will be seen that in the majority of patients with haemoptysis the symptom was improved. Haemoptysis usually disappeared during treatment. The remaining symptoms, cough, dyspnoea, and pain, were relieved in about two-thirds to three-quarters of the patients and in only a small percentage were the symptoms made worse as a result of the treatment. There was no difference in the response of the symptoms for the different histological types.
Reactions The reactions occurring within a few weeks of radiation are due to the direct effects of radiation on either the oesophagus or the normal lung tissue.
Oesophageal reactions Radiation causes irritation of the oesophageal mucosa, with the formation of a mucous membrane reaction similar to that found on the mucosa of the mouth and throat. The patient complains of dysphagia, which increases in severity as the treatment progresses. Initially, dysphagia is present only with hot foods or drinks, but it may become worse so that the patient can drink only fluids, and may, in a small number of patients, become so severe that food cannot be taken at all and treatment has to be discontinued. Fifty-six per cent of patients receiving a radical course of radiotherapy for a carcinoma of the bronchus complained of some degree of dysphagia, usually occurring about the third week of the treatment.
In only 2%' of patients was the dysphagia severe enough to necessitate stopping the treatment. When dysphagia develops it has been our practice to stop the treatment for a few days until the symptoms subside, and then the patient is often able to continue to the full planned dose.
Radiation effects on the lung The effects of irradiation on the lung in patients treated by an 8 MeV linear accelerator were reported by Deeley (1960) . It is possible to distinguish two different radiological pictures: (1) an increase in the size and density of the opacity in the treated lung;
and (2) evidence of lung fibrosis and shrinkage. The opacity may be hazy in appearance, but may consist of patchy areas of consolidation which may coalesce to form dense shadows. This corresponds to the initial stage of reaction in the lung tissue, and histological section of the lung at this time shows reaction in the lung parenchyma, filling of the alveolar spaces with macrophages and exudate, and thickening of the alveolar walls with lymphocytic infiltration of the interstitial tissues.
These changes are followed later by evidence of fibrosis and shrinkage as shown on the radiographs by movement of the mediastinal contents, elevation of the diaphragm, and contraction of the ribs on the affected side. In all patients treated there was some evidence of lung shrinkage at about 12 months. Histological section of the lung at this stage shows fibrosis of the lung tissue with complete loss of tissue structure.
The differential diagnosis of radiation effects is between pulmonary tuberculosis, infection, and residual tumour in the lung, and it is often difficult to differentiate between the different diseases. Deeley (1960) showed that the effects of radiation on the lung with supervoltage radiation were no more severe than those experienced in the lungs of patients treated to a radical tumour dose with orthovoltage therapy.
The fibrosed lung is very prone to infection. It is often not possible to identify the affecting organisms and usually a broad-spectrum antibiotic has to be given.
DISCUSSION
The use of supervoltage radiations in the treatment of inoperable carcinoma of the bronchus has brought about a small improvement in the survival rate. The five-year survival rate for 176 cases of inoperable carcinoma of the bronchus treated at this centre with 240 kV x rays was 1% (Morrison and Deeley, 1960) . With supervoltage therapy the survival rate at five years is 6% (Table  I) . If these results are broken down according to the histology then (1) the three-year survival rate of squamous lesions was 4 5% for 240 kV therapy and 10% for 8 MeV therapy (Table II) ; and (2) the three-year survival rate for anaplastic lesions was 0% for 240 kV therapy and 60,' for 8 MeV therapy (Table III) . This improvement is probably due to the improved physical properties of the supervoltage x-ray beam. Similar findings have been observed by other workers. Guttmann (1961) 
